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Electrolyte Density Table S1 . Reported volumetric capacitances of various carbon materials in aqueous electrolytes. a Density ρ 1 was estimated by direct mass and size measurements; b ρ 2 was obtained by a balance with density determination kit (METTLER TOLEDO XS205); c ρ 3 was calculated by ρ =(V total +1/ρ T ) -1 , where V total is the total pore volume estimated from N 2 isotherm (77K), ρ T is the true density of the material determined by helium density. Table S3 . Compositions of HPGM and HPGM-800 obtained by different techniques. Due to the loss of surface functional groups in HPGM-800, the wettability of the carbon surface in HPGM-800 is not as good as HPGM 15, 16 . Therefore, these pores in HPGM-800 are not easily accessible to electrolyte ions, which will cause increase of ion transfer resistance at the interface between electrode and electrolyte. 
S9
Annealing does not bring about a big change of the 3D network of the hydrogel-derived monolithic carbons but removes the trapped water and functional groups resulting in higher porosity than the original samples. A comparison of the adsorption isotherms of HPGM-800 and PGM-800 with the same annealing temperature of 800 °C to gives a much clearer demonstration of the microstructural difference of the two carbons produced by different drying techniques. As shown in Supplementary Fig. S14 , PGM-800 has a hierarchical porous structure, ranging from micropores to mesopores and macropores, while HPGM-800 only contains micropores together with a limited amount of smaller mesopores. These results indicate that the shrinkage due to evaporation-induced drying induces a substantial loss of mesopores and macropores.
Such shrinkage does not change the SSA to a large extent (HPGM-800: 720 m 2 g -1 and PGM-800: 740 m 2 g -1 ) since the SSA comes from the surface of graphene sheets and the shrinkage of pores only reduces the pore size and does not screen the graphene surface. 
